Introduction
The principle must be established that treatment of derangements in growth demands an understanding of when and how the face grows and, from that, the formulation of a chronological system to replace much ofthe prevailing empiticism in timing of treatment. Apart from primary closures of the cleft lip and palate, few operations have a sound basis for the time chosen for intervention. So long as the decision rests solely on the empirical choice of the individual surgeon, confusion and great variability in treatment will prevailas is well demonstrated by the present state of secondary operations in cleft lip and palate.
One outcome of the wholly empirical, individual, approach is the subjection of the young growing child to innumerable operations. Another situation even more difficult to justify is the failure to employ any form of interceptive surgery. At the present time the oral surgeon is content to wait until the wisdom tooth has become impacted and firmly embedded in the jaw before he removes it in adult life; his approach to the gross disproportionate jaw relationships like prognathism is similar. The orthodontist is happy to allow the prominent upper incisor teeth to become increasingly more protrusive and, at the age of 11 when they have almost reached their maximum unsightly appearance, he begins treatment. These are sufficient examples to show the attitude of mind deeply ingrained in the dental profession.
In the early stages of my work on malformations, considerable time was devoted to embryology, and, where possible, itiology; in this way cause and effect could be related to the facial anomalies. The stage was reached when the first arch malformations could be identified but this did not in any way help in understanding the growth disorder associated with the congenital condition. It appears that growth ought to be separated from development if only to reach a greater understanding. Conditions were labelled as some developmental error but this in itself did not convey any information about the possible growth retardation that accompanied the malformation. The situation as it affected surgzry was simply that a defect in development, such as a cleft, necessitated repair but, if there was an associated growth disorder, reconstruction became repair plus the treatment of growth retardation.
To overcome the rather confused opinions relating solely to lateral skull radiographs some time was spent at the Middlesex Hospital comparing dried skulls of various ages. In order to superimpose the skulls, it was necessary to assume that certain points were reasonably reliable. For this purpose the centre of the foramen magnum was chosen since it seemed that the brain stem's attachment to the cord was unlikely to alter. Placing further importance on the stability of neurogenic tissue the separation of the brain from the face terminating at the nasion was selected as the second point. Accordingly, the feetal skull was superimposed upon the adult one with the centering point at the foramen magnum and then the line drawn towards the nasion was used for the second determinant.
The results of this simple experiment suggested the directions of facial growth:
(1) The forward growth of the face (0-4 years).
(2) The descent of the teeth: (a) Vertical growth of the anterior part of the face (0-10 years). (b) Vertical growth of the posterior part of the face (0-1 6 years).
These main directional forces are illustrated in Fig 1, A, B , c, and there are three points of note: the first is the nasion where in the first four years it has rapidly moved forward with the brain; the second is the central point of the upper incisor tips where at 10 years the anterior vertical dimension has been achieved; the third, perhaps a little more variable, is the second or third molar which reaches its maximum descent at 16 years of age. Facial growth is not entirely explained by the major directional forces which are responsible for the basic structures or the scaffolding: there are smaller forces at work that account for the individuality of the morphology of each part and each person. This is the modelling process, the excavations, the depositions and the trimmings that are constant throughout the growing period; in this respect there is a great difference from the major directional forces which are active at definite periods only. The moulding or modelling mechanism is a continuous process and on reaching maturity becomes the replacement or repair machine and actively operates until the failing years of senility.
In order to relate these studies to the clinical field, I shall consider the operative time factor in three different types of surgical problems: (1) The removal of the cause. (2) Developmental deficiencies at birth. (3) Gross malocclusion of the teeth.
The Removal ofthe Cause There are only a few instances where the cause can be identified and removed by early interceptive surgery. The facial appearance that results from an untreated sternomastoid tumour is classical. Today this clinical entity is recognized early and surgical treatment prevents a facial asymmetry. There is a certain time limit for removing the cause because a stage is reached when the changes in the bony structures become irreversible. The best examples to illustrate this point are the large tongues caused by the rare lymphangiomata and the equally rare hypertrophies where the actual size of the organ separates the teeth. If these tongues are reduced in size before the permanent incisors erupt there will be no residual deformity. If the reduction is carried out after the eruption of the incisor teeth but within the growth phase where there is still eruptive action, a normal relationship can be established with the aid of orthodontic treatment. After 10 years of age, the suppressed eruption remains. More commonly seen are the cysts containing developing teeth which occur in the jaws of children. Each tooth has its growing and eruptive phase and if the cyst is treated within this period the teeth will erupt into normal occlusion. The lesson to be learnt from the cases cited above is simply that the removal of the cause producing some anomaly must take place within the recovery period; otherwise the changes are irreversible.
Some authorities on facial growth attach importance to the influence of soft tissue upon facial form and in this connexion interceptive surgery planned at the right time merits serious thought. If adverse muscle action can be prevented, it will open a new chapter in a branch of surgery at present confining its attention solely to the skeletal system.
Developmental Deficiencies at Birth
Needing interceptive surgery is a collection of developmental defects where the facial processes have failed to unite or where there is a congenital absence of a part such as the ear or nose. The overriding factor in these cases is the failure in formation of a part that demands in itself reparative surgery: no amount of theoretical opposition to operating in actively growing tissue can justify leaving unrepaired gross developmental deficiencies of the face. The calendar of growth has little place in the primary repair but, since the face is in an actively growing phase, all secondary operations ought to be planned in the light of a facial growth index. If agreement could be reached along these lines, whereby the simplest procedures are employed at the primary operation and thereafter a rationally timed approach adopted, many of the problems would cease to exist. No reasonable argument can be put forward to justify repeated cosmetic operations in fast growing tissue.
The danger area in the middle third of the face during Phases I and II is outlined by a triangle formed by the external auditory meatus, the nasion and the tips of the upper incisor teeth. The nose and maxillary structures are responsible for the growth in this area; apart from the various clefts between the nasal and maxillary parts there are a group of cases variously described as saddle nose, hypoplasia of the face and absent or short noses; they are in one respect all related by virtue of their frontonasal origin. The saddle nose presents the recessed nasion; the more extensive anomalies show the stunting or absence of a part or of the whole of the nose. The argument can be advanced that the severe nasal deficiencies demand the same consideration as outlined for clefts but, in the cases suffering not from a missing part but solely from a growth retardation, consideration ought to be given to the facial index: a lesion, for example, that The points marking the degree of vulnerability decrease as the childgrows older demands careful interceptive surgery is the saddle nose where the retardation is limited to the area just below the nasionif the surgeon can be persuaded to enter this region from above rather than through the classical nasal approach below, the lower portion of the nose will be spared from trauma.
For the first ten years the area of greatest growth activity is the peripheral end of the nose and the premaxilla with its four incisor teeth: if repeated operations are performed in the vital part the damage that results is best depicted diagrammatically in Fig 3. There is sufficient evidence to show that the incidence of mandibular prognathism is above the national average in cases of cleft lip and palate anomalies. Better results will be obtained when the growth in the middle third of the face is weighed carefully against the need for repeated early operations.
Gross Malocclusion ofthe Teeth
Since the vast majority of severe disharmonies in jaw relationship are corrected by operations on the lower jaw, a very different set of circumstances arises. The middle third of the face is solely dependent upon accretional bone growth which raises the problems already discussed. The mandible, however, derives its length from the condylar cartilage and, because the surgical procedure is almost entirely one of lengthening or shortening, there are no contraindications on the grounds of facial growth. The principle involved in the disharmonies of jaw relationship is comparable to that of the short lower limb and the question has to be posed: Is there justification for keeping the parts in harmony during the growing period? The point of view must be clearly stated that modern interceptive surgery must correct severe malocclusion earlier and, if necessary, the surgeon must be prepared to operate at various stages of growth. Over the years a number of cases have been treated upon these lines in conjunction with Mr R P Osborne and Mr J P Reidy at Stoke Mandeville Hospital: the ramus of the micrognathic jaw was elongated by the insertion of an interstitial bone graft and the prognathic jaw was shortened during the growing period.
The stage has now been reached where a simple formula can be applied to the timing of the various operations: in brief, the aim of interceptive surgery should be to restore the incisor relationship of upper and lower teeth at the ends of the three phases of growth. At the end of Phase I or indeed earlier, the case needing treatment is the severe micrognathic jaw that is frequently associated with ankylosis. It has been pointed out that in the first four years of life the face is rapidly growing forward and, to keep pace, the mandible possesses the open or obtuse angle; if there is a failure in condylar cartilage growth the discrepancy between mandible and maxilla can be severe at the end of Phase I. The mandible is elongated by an interstitial bone graft placed in the ramus. The operation for the removal of the condyle ought to be delayed as long as possible and certainly delayed until after the jaw has been elongated.
One of the most unsightly features of the severe congenital micrognathic jaws is the receding chin. Unfortunately, the body of the mandible is a mere shell containing all the developing teeth and in this respect differs from the ramus where the chances of injury are minimal in a high osteotomy; for this reason the chin has been corrected by a greenstick fracture where only the lower border is divided at the age of 8 years.
After this time the shortened depressor muscles of the mandible become resistant to elongation. The end of Phase II presents two types of cases -the one the open bite where there is a failure of descent of the incisor teeth, the other the prognathic jaw caused by deficient forward growth in the middle third of the face. The need for interceptive surgery at this time needs careful consideration because the anterior part of the face has been defined. Recently Mr J McCagie has been operating earlier upon open bites and the final results will be of great interest. Once the downward growth of Phase III begins the posterior upper teeth descend to a lower plane and, if this is allowed to continue, surgical correction becomes increasingly difficult. There is this other point to considerthe possibility of elongating the musculature; if this can be done when it is normally taking place in growth, one is working with, rather than against, the muscles. Based upon the same principles, the prognathic jaw calls for alignment of the incisors: it does mean that a two-stage operation is necessary but it seems, in this day and age, not unreasonable to aim at a balanced occlusion during the growing period.
It is not proposed to discuss the corrections at the end of Phase III. There are a variety of procedures fully described in the literature. The purpose of this Address was to put forward views to encourage early interceptive surgery at the correct times.
Establishing a Chronological Facial Indexfor each Child
The key to the whole situation is an up-to-date tooth eruption index. With the help of the radiological department of the Royal Dental Hospital, a large number of cases of varying ages have been surveyed, confirming the general opinion of the wide variation of eruption times and pointing to the need for systematic radiological examinations. Each child has its own index and it ought to be possible to determine the chronological age at an early date. The eruption times for girls appear to be earlier than for boys and they tend to have a shorter growing period. When one states that the end of Phase II of growth is at 10 years, this is an average. Similarly the end of Phase III may be any time from 16 years to the beginning of the years of discretion so frequently quoted and never substantiated.
The last stage of the work will be occupied with an extensive community study to produce a modern tooth-eruption time-table for this country: the survey will start at birth and include calcification, eruption and apical closure times. These data are needed to decide the facial index and determine a system for giving each child a chronological age. It may be possible to advance a stage further in order that the child's facial structures can be actually predetermined: preliminary studies in this direction are encouraging and if success were achieved there would be perhaps an element of prevention rather than interception.
Dental health will never become a reality until the system of teaching students is based on a chronological method founded upon the biological sequence of life. Dental disease above all others fulfils the concept of starting in the cradle and ending in the grave. A little more emphasis on children's diseases and a little less on adult and geriatric repairs or replacements will place the dental health of this country on a sound foundation.
